Context: The prehospital care system depends on many factors. If all factors contributing to prehospital care are handled correctly, many fatalities occurring in this phase will be prevented. Objectives: We aimed to identify root causes and factors contributing to preventable deaths in the prehospital phase of road traffic injuries. Data Sources: In this study, a systematic review was performed on the Web of Science, Scopus, and PubMed databases, as well as Google Scholar Search Engine, using keywords "preventable mortality/fatality", "road traffic injuries", "prehospital" and a combination of them to find papers published from May 10, 2018, to August 30, 2018. The quality of the finally retrieved papers was investigated by two researchers independently and in the case of any disparities, a third researcher explored the papers. The PRISMA checklist was used to analyze the quality of the papers. Study Selection: All documents and papers were included in the initial investigation regardless of the type of the paper. If a paper dealt with preventable fatalities of road traffic injuries in both prehospital and hospital phases, only were the prehospital phase results analyzed. Results: Based on the findings, 14 articles and records were included in the review. The precise assessment of the papers using content analysis resulted in the emergence of three themes, six subthemes, and 45 codes. The main themes including "systemic deficiencies, human errors, and patient's clinical condition," and the subthemes including "educational deficiencies, managerial deficiencies, errors/delay in diagnosis, therapeutic deficiencies, technical deficiencies, and trauma types" were extracted. Conclusions: Various factors were rendered effective in preventable fatalities of road traffic injuries in the prehospital phase. The identification of these factors and resolving the identified problems can reduce the fatalities of road traffic injuries.
Context
Traffic accidents that constitute a considerable portion of unintentional incidents are of utmost importance around the world (1, 2) . Almost 80% of accident fatalities occur in developing and underdeveloped countries (3, 4) . According to recent reports in 2017, traffic accidents were the fourth leading cause of death in the youth aged 15 -49-years-old around the globe so that there were 18.41 traffic accident fatalities for every 100,000 population (5). According to statistics on road accident victims, 31.9% of road accident casualties require emergency care in the prehospital phase (6) . The prehospital phase encompasses the distance from the occurrence of the event and the appearance of symptoms until the arrival of the injured person at a suitable healthcare center. Hospital services are provided in response to call for emergency care for the assessment of medical needs of victims, delivery of healthcare in the field, and transport of patient or casualty to the suitable healthcare facility (7) . The prehospital emergency medical service (EMS) is a health management system with a community-based approach coordinated with the whole healthcare system. The EMS centers are the cornerstones of healthcare provision in all countries. The most important goal of this system is the provision of satisfactory services in the shortest time possible based on global up-to-date scientific standards (8) . Since 30 -60% of fatal road traffic injuries occur during the patient transport p.hase (9) , the provision of care for victims who need immediate emergency care is of utmost significance (10) . A study by Bakke and Wisborg (11) reported that 86% of mortalities among victims of road traffic injuries occur in the prehospital phase. However, there is a considerable reduction in fatalities attributed to road traffic injuries in developed countries, to some extent, due to achievements in the successful planning of prehospital care provision (12, 13) . In recent years, approaches toward prehospital emergency care services have changed so that the WHO has rendered the prehospital emergency care as an indispensable component of any effective healthcare system (14) . The prehospital healthcare system consists of elements such as information communication, transport, pathfinding, integration, and type of human expertise in ambulances, and communicative devices like wireless systems (15) . Many fatalities/mortalities are preventable in the prehospital phase provided that all the factors contributing to prehospital care are correctly and effectively implemented. The preventable fatality was first introduced by Rutstein et al. (16) in the 1970s. It is used as an innovative method of determining and analyzing preventable mortality as a functional index to measure healthcare quality. Identifying the factors contributing to preventable fatalities in the prehospital phase enables professionals to create near-standard conditions at the time of accidents through prognosis, reduce fatalities as well as the number and severity of handicaps and crippling due to accidents and consequently, increase life expectancy via decreasing mortalities and burnout. All these would lead to diminished care costs and improved continuous rehabilitation of victims.
Objectives
Due to the importance of the issue and the curious lack of a comprehensive study to classify all factors contributing to the therapeutic and managerial aspects of fatal road traffic injuries, the current survey investigated all studies that have dealt with these factors.
Data Sources

Study Design
The present study was conducted as a systematic review.
Search Strategy and Inclusion Criteria
The main research question was "What factors can affect the preventable fatal road traffic injuries in the prehospital phase?" The keywords used in the electronic search included "death, fatality, mortality, casualty", "injury, trauma", "preventable, avoidable, unexpected", "incident, accident, event, road traffic", and "prehospital, pre-hospital, pre hospital, out of hospital". The keywords required for exploring the research question were selected based on Mesh terms. The use of Mesh term search enhances access to suitable, accurate keywords according to standards. Moreover, the opinions of experts, faculty members, and keywords of related articles were used in this process. The selected keywords were searched in the Web of Science, Scopus, and PubMed databases, as well as Google Scholar search engine. The search strategy was determined based on the characteristics of each database. The manual search was also used through surveying the references of all related papers. The database search covered the period from May 10, 2018, to August 30, 2018. 
Search Strategy in PubMed
Study Selection
All documents and papers regardless of their type (original paper, short communication, letter to editor, RCT, systematic review) and books, conference papers, and international congress papers related to the topic were examined in the study. If a paper reported preventable fatal road traffic injuries in both hospital and prehospital phases, only the results of the prehospital phase entered the analysis. Papers addressing preventable fatalities of non-traffic accidents, as well as papers with no access to their full text, were excluded from the study. The selection of articles was done using the PRISMA checklist (17, 18) . This 27-item tool has three choices for each item: Not applicable, not reported, and reported. This checklist investigates the method of presentation of title, abstract, introduction, methodology, results, discussion, and funding.
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Data Extraction
We extracted the necessary information about studies using a form that included the title of study, author(s) name, study method, objectives, research type, measurement tool, research place, and factors affecting preventable mortality.
Analysis
All the searched papers and documents were imported to EndNote X8 and duplicates were excluded. Then, the studies that were not in line with the research question, regarding title and abstract, were omitted. Next, the full texts of all papers were investigated by two researchers independently and the irrelevant ones were excluded based on criteria. Subsequently, the full texts of the remaining papers were explored using the standard PRISMA checklist (17, 18) . The quality of papers was explored by two researchers independently. In the case of any disparity between the research project supervisor and the student as the main researcher, a third researcher (research advisor) settled the dispute.
Results
A total number of 7247 papers were obtained from the mentioned databases. In addition, 1902 duplicated papers were excluded. Overall, 5355 titles and abstracts were examined and 218 full-text papers were explored of which, 12 were finalized for analysis. The rest of the papers were omitted, as they were irrelevant or did not observe the inclusion criteria. Two more articles entered the study after examining the reference lists. Ultimately, 14 relevant papers were analyzed. The results are displayed in Figure 1 .
Descriptive Analysis
The results showed that of 14 papers studied, seven (50%) pertained to Australia and 28% were related to Asian countries. All the selected papers were original articles. Most of them, i.e., 12 (88%) papers, were retrospective in design. The descriptive statistics of the papers are presented in Table 1 .
Analytical Analysis
The precisely detailed assessment of the papers based on content analysis resulted in three themes, six subthemes, and 45 codes. The main themes were "systemic deficiencies" with the subthemes of "educational deficiencies" and "managerial deficiencies", the "human errors" theme with the subthemes of "errors in diagnosis" and "latency in diagnosis", "therapeutic deficiencies", and "technical deficiencies", and the theme of "patient's clinical condition" with the subtheme of "trauma type" (Table 2 ).
Discussion
Many factors can affect the preventable fatal road traffic injuries in the prehospital phase. The identification of these parameters can help reduce the associated mortalities. The results obtained from the finally retrieved papers in this study demonstrated that some factors directly or indirectly affect the variable under study. Systemic, managerial, and technical deficiencies, and latency and errors in diagnosis were among the factors that influenced the preventable traffic accident mortalities in the prehospital phase (19, 20, (22) (23) (24) (28) (29) (30) (31) (32) . It appears that the retrieved studies lacked a comprehensive attitude toward all factors affecting the preventable road traffic injuries in the prehospital phase. Nevertheless, the present systematic review disclosed the role of factors such as systemic deficiencies, human errors, and patient's clinical condition in terms of educational and managerial deficiencies, therapeutic, diagnostic, and technical errors, and trauma type.
Systemic deficiencies include insufficient equipment and facilities and/or deficiency of the workforce. The correct performance of various parts of the prehospital care system leads to the quick dispatch of an ambulance to the patient in the accident scene and prevention of death and disability. The success of this system depends on many factors including the high capacity of the responsible staff, trained personnel, sufficient and suitable equipment, and prompt and effective coordination and communication (33, 34) .
In this study, the managerial and educational deficiencies were the indicators of systemic deficiencies. The shortage of trained personnel with medical and paramedical skills and insufficient level of skills in prehospital emergency staff were identified as educational deficiencies. Furthermore, the inappropriate admission of patients by the official personnel, lack of direct contact of prehospital personnel with the physician, lack of sufficient documents, shortage of pertinent consultants of trauma like neurosurgeons, and lack of appropriate triage services for patients were among the managerial deficiencies in the category of systemic deficiencies. It should be noted that in this study, the time of prehospital care provision was found prolonged due to issues related to the selection of the right path for reaching the patient at the traffic accident scene in the prehospital phase. This time was affected by factors such as delayed arrival of an ambulance or delayed arrival of the victim at the hospital or delayed admission and even delayed contact with the police, fire station, and EMS personnel. Rautji et al. (22) (31) stated that increased training and tactfulness of the personnel engaged in prehospital care are among the most important factors in managing traumatized victims. This is consistent with our findings. The time interval between ambulance arrival at the scene and victim's arrival at the healthcare facility is very important and this response time should be, according to gold standards, less than 8 min (35, 36) . Concerning the response time reduction in prehospital care as an important factor in diminishing fatalities in this study, another study cited modern equipment like EMS helicopters as a factor that contributes to fatality reduction due to the use of suitable means and tactful trained personnel while the speed of patient transport was less important (37) . This parallels the need for skilled personnel found in our study, yet inconsistent with care provision time in our findings.
Another important factor was the component of human errors. Our study identified diagnostic, therapeutic, and technical errors as affecting factors in this category. A diagnostic error is defined as a type of error that leads to incorrect diagnosis due to misunderstanding, physician's disqualification and incompetency, lack of medical examination, or a wrong diagnostic method. With technical error, we mean an error that occurs during a diagnostic or therapeutic method or procedure (23) . An inappropriate intervention in prehospital care may predispose traffic accident victims to disability, crippling, or death while accurate wise measures of prehospital EMS workforce can aid in reducing mortalities (23) .
This study identified the following as diagnostic errors: Insufficient inspection and observation of victims, undi- agnosed tension pneumothorax, intestinal rupture, fracture of ribs or sternum, subdural hematoma, hypovolemic shock, flail chest, pulmonary failure, aortic rupture, pelvic fracture, and hepatic rupture.
The therapeutic errors emerged in this study included insufficient medical care such as inadequate first-aid in the scene, faulty use of medicines or their dosages, excessive use of narcotics and analgesics, improper airway management like delayed intubation, insufficient respiratory ventilation, unsuitable monitoring of oxygen therapy, lack of hemostasis, insufficient CPR, insufficient monitoring of blood transfusion such as delayed fluid infusion or inadequate fluid replacement, improper phlebotomy and venipuncture, improper chest tube placement, and lack of performing blood tests. The EMS personnel must perform a series of interventions according to international protocols when they face victims at the scene. For traumatized patients, these interventions include stabilizing spinal column, bleeding control at the scene, compression dressing, the use of angiocatheter, phlebotomy of the peripheral vesTrauma Mon. 2019; 24(4):e88412. 5 Table 2 sel on victim transport, administration of 50% glucose to patients with impaired consciousness, and other relevant interventions depending on the condition of the victim of the road traffic injuries. Obviously, the vital signs of these patients ought to be taken and they must be transferred quickly to modern equipped facilities (38) (39) (40) take occurs during these procedures, any mistake is committed by the personnel, or a correct procedure is completed in a delayed manner, all these would lead to victim's death in the road traffic injuries; however, these cases are easily preventable.
Technical errors comprised another category of errors that included inappropriate intratracheal intubation, lack of setting up an IV line, delayed intratracheal intubation, and failed intratracheal intubation. These errors were committed by prehospital caregivers in road traffic injuries leading to many preventable fatalities.
The patient's clinical condition in terms of the type of trauma was stated as another influential factor in preventable fatalities of road traffic injuries. In this study, the type of trauma to be considered by prehospital personnel to avoid mortalities included hemorrhage, pelvic fracture, spleen rupture, epidural hematoma, pulmonary injury, renal injury, hemothorax, pressure pneumothorax, retroperitoneal bleeding, abdominal bleeding, neurological injuries, hemorrhagic and hypovolemic shock, head trauma, and hypoxia that had led to victim's death due to delayed intervention or delayed correction of these trauma. McDermott et al. (19) enumerated bleeding and hypovolemic shock as the most important factors that could be prevented through prompt prehospital intervention and diagnosis. Sahdev et al. (25) estimated the severity of body trauma and mentioned trauma to the head and neck as injuries that could be prevented by prompt intervention. In addition, Ryan et al. (26) referred to head and chest trauma as the most frequent injuries that could be managed to avoid preventable fatalities.
Our electronic and manual search demonstrated that the full texts of some papers were not accessible. This was resolved by sending Emails to the authors or via inter-university links. Another limitation was searching English-only papers and documents and excluding other languages.
Conclusions
Numerous factors were extracted at the managerial and therapeutic levels in the reviewed studies. The identification and management of these factors can reduce fatal road traffic injuries through beforehand preparation for responding at the scene. It appears that a few studies have explored the preventable fatal road traffic injuries in the prehospital phase. A need assessment should be done to determine the importance of prioritizing this issue in future research.
